The rice plant is knownto use ammonium in preference to nitrate as a nitrogen source.1} However, nitrate is also assimilated when it is supplied as a single nitrogen form.2) In nitrate nutrition, it must be reduced to ammonium through two enzymatic reactions. NR is the first enzyme catalyzing the reduction of nitrate to nitrite, followed by nitrite reduction to ammonium by Fd-NiR.
The molecular and enzymatic nature of these two enzymes has been extensively characterized and recently muchattention has been directed to the analysis and regulation of the nitratenitrite assimilatory genes from higher plants and fungi.3) However, there has been only limited work on the enzymatic and genetic aspects of these enzymes in rice. Recently the genomic DNAsequence of rice NRhas been reported.4) Wedescribed previously the in vitro synthesis and induction of rice NiR by nitrate, indicating that the induction of the enzyme's activity and protein was brought about at the transcriptional and/or translational level of the NiR gene.5) As a first step in elucidating the from the leaf CDNA library. Ten clones were randomly chosen for further cloning with the maize NiR CDNA,resulting in 8 recombinant phage clones. The DNAsequence for one of these clones carrying 0.5 kb showed that the 5' end 288 nucleotide sequence was the coding region matched with the C-terminal sequence (-Asp-Glu-Glu) known for the enzyme protein, while 3' end 202 bases were the untranslated tail region starting at the TAG termination codon including a putative polyadenylation signal, but no poly(A) tail (Fig. 1) . In comparison of the same coding sequences, the rice clone has a 89%homology to the maize NiR cDNA6) and 66% identical sequence to the spinach NiR CDNA.7) A preferential codon usage in the third codon position can be seen in the rice NiR CDNA.Thus, the G/C content of the base in the third position is 98% in the rice clone, the value being the same as for the CDNAof maize NiR,7) while the content of G/C in the spinach CDNAhas been reported to be 44%.6) Unique codon usage has been well documented for the monocot genes.16) On the basis of the protein sequence of the same coding segments, the deduced amino acid sequence of the rice NiR CDNAshow a 90% homology to the maize enzyme. The degree of protein sequence conservation decreases to 70% identical amino acid to spinach NiR. A high degree of homology of the primary structure is also found in a peptide fragment (50 amino acid residues) from the rice enzyme, corresponding to positions 392 to 441 of the spinach enzyme,7) where there were 95% and 88%
identical sequences to the maize and spinach enzymes, respectively (Fig. 2) . Although the protein sequences deduced from this clone and from a peptide fragment of the enzyme carry only limited segments of the entire sequence, high degrees of sequence (2), and Spinach (3). Positions 392 to 441 of the rice enzyme were sequenced for the peptide fragment. Numbersbelow the spinach enzyme are given to the amino acid residues predicted from its CDNA.7)The sequence for the maize enzyme .is from ref. 6. homology can be expected throughout the whole primary structure of NiR from rice, maize, and spinach, as it has been indicated between the latter two proteins6) and suggested in amino acid compositions.10)
It has been mentioned that considerable variations have occurred at the N-terminal region of the mature proteins.6) The molecular weight of rice NiR is lower by 2000 than that of the spinach enzyme.10) It is interesting to find out the difference in molecular size in the primary structure. Analysis of a full-length NiR CDNA may be instrumental in elucidating those unclear aspects of rice Fd-NiR.
